Interest in S x S arises from the important problem of whether the product of strongly zero-dimensional spaces is strongly zerodimensional. The proof given for S x S shows the difficulties which are involved in settling the general case. On the other hand, the algebra C b (S x S) of all bounded continuous functions on S x S is an interesting example of a function algebra related to the Baire classes. Its structure space β(S xS) is shown to be totally disconnected.
Since this paper was written we have learned that the strong zero-dimensionality of S 2 was proved independently and simultaneously by Mrowka [3] and by two pairs: P. Nyikos-P. Roy and R. Heath-D. Lutzer (their proofs will appear in a paper written by Nyikos). Mrowka [3] proved that each continuous function on S n (n an arbitrary cardinal) is of the first Baire class for the Euclidean topology. Recently Mrowka [4] has proved the strong zero-dimensionality of S n for every cardinal n. In presenting this paper we claim no priority for the results, as we find they had been announced prior to submission of our paper. However, we believe that the proofs given here are conceptually very simple and intuitive. 1* Strong zerodimesionality* Following Nyikos [5] we call a completely regular space X totally disconnected if no connected set has more than one point, and zero-dimensional if it has a base of clopen (= open and closed) sets. We say X is strongly zero-dimensional if given any two disjoint zero sets Z λ and Z 2 in X there exists a clopen set C such that ^gC, Z 2 f] C = φ. For compact spaces these properties are all equivalent (see [1] , page 247, where the term "zero-dimensional" is used for "strongly zero-dimensional"). The following general theorem is known. (See [5] where further equivalent conditions are given.) The Sorgenfrey plane is a zero-dimensional completely regular space. To get a feeling for its asymmetrical character, note that the relative topology on any line with negative slope is discrete, while a line with positive slope is homeomorphic in its relative topology to S. The Sorgenfrey line S is strongly zero-dimensional [5] , We shall prove that S x S is strongly zero-dimensional by establishing (iii) above. Our first task is to determine a sufficiently large class of clopen sets in S x S. The clopen boxes are insufficient, since there are obvious clopen sets such as the triangle
which are not countable unions of clopen boxes. We give a way of generating clopen sets from Sf-compact sets. 
However, since p n -> p 0 for g 7 , the horizontal line segment These cases show that it is impossible that p n -> p 0 , and we have the required contradiction.
The condition on K cannot be dropped. For example take K to be the segment x = y, 0 <^ x S 1, and σ = 1. The point (1, 0) is an limit point of \J k eκB(k, 1) but is not a member of this set. Then A ΰ is g^-compact. For let a n e A, a n -+ a 0 for g 7 . We have int,-B(a Q , σ) £ U B(a n , σ) £ cl ^ F.
Thus B(a 0 , σ) £ cl^ F, so α 0 6 A σ . Now define
and W σ = U 5(fc, σ) .
Then K σ is g"-compact, and iΓ σ n int* TΓ β = ί5 .
It follows from Lemma 1.2 that TF σ is clopen.
We prove now that V can be covered by a sequence of clopen sets contained in cl^ V. Proof. We verify (iii) of Theorem 1.1. Let U be a cozero set in S x S. Then U = U"=i U k where each U k is a cozero set with U k S ck ί4 £ 0i +ι .
By Theorem 1.3 each U k has a countable cover by clopen sets contained in ϋ7, so U is a countable union of clopen sets.
In the proof of Theorem 1.5 the Euclidean topology seems to play an essential role in several ways-particularly in identifying clopen sets in the product other than the obvious clopen boxes. Any attack on the general problem of whether the class of strongly zerodimensional spaces is closed under products must surmount this difficulty of providing a rich source of clopen sets.
Finally we give an example of an open set in S x S which is not a countable union of clopen sets. Let U be the "open" triangle x + y > 1, 0<#<l, 0 <y < 1 together with those points on the hypotenuse whose coordinates are irrational. Then U is <5^open. If U were a countable union of clopen sets it would be a cozero set. It follows from Theorem 2.1 below that U would be an F σ set for if, i.e., £7= (J"=i K« where each K n is S?-compact. This is impossible, since the set of irrationals on the diagonal is not itself an F σ set. be the closed square of side σ cornered at p. The continuity of / on S x S can be expressed by the condition that for each pe S x S and ε > 0, there exists a closed square
We first show that / is Lebesgue measurable. Let ε > 0 be fixed and let &~ be the collection of all closed squares C(p, 8), for points peS x S such that relation (#) holds. The collection J^ covers the plane in the sense of Vitali. Thus by the Vitali Covering Theorem (as in [2] , page 366) there exists a disjoint sequence {C n } g ^ such that 
\g(p)~f(p)\<e
almost everywhere for m. Taking successively ε = 1/n, we obtain that / is almost everywhere the uniform limit of Borel measurable functions, and hence Lebesgue measurable. Now for each n let G n = {q \\f(q) \ ^ n), and define the averaging functions The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, (not dittoed), double spaced with large margins. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. Items of the bibliography should not be cited there unless absolutely necessary, in which case they must be identified by author and Journal, rather than by item number. Manuscripts, in duplicate if possible, may be sent to any one of the four editors. Please classify according to the scheme of Math. Rev. Index to Vol. 39. All other communications to the editors should be addressed to the managing editor, or Elaine Barth, University of California, Los Angeles, California, 90024.
